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E:lclo~ lre two copic:s of ctlc :mmm:rry 00 Ammonium P~uorooct:moate.. One coov i.s 
a public copy and tile otber copy ?rivate and marlced a.ccortiing_ly. If you !lave any 
questions. pic.:lSe call me on 302-366-52S9. 
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DuPont Ha..s.k~ U L.1boracory 

Dr. Cfulrles ~lAue:', ~..or 

C:.S. E:lvi:rcnmenul ~on Agency 
Offic= of Pollution P:-evenrion aod Taxies 
wcm1c:1l Control Division 
~1 M St:reet ~. Room -+03 
Wl!llingtc~ D.C. 20460 

De:1r Dr. Auer. 

June 23, :cto 

J~ -4u&M ullal'1altor 
'ar ~~IOCIY .,a~ .lfleci,-:1e 
:!laDft ~d. ~ . 0. 3oz !II 
'i__,., :JE :!7'1£-DII 

. ..U you requested in your . .l.pril l 9, 2000 le:r.e: lild during our rubsequeuc me:ring on 
May l , 2000, :lmlehcd i.5 a summary of DuPont's U.S. uses of A.mmouiu:m. 
P:fluorooc::;moare (.--\.PFO, C.l..S4#382j-26-l) a.s il fJuoropolymu reaction aid including 
~~es from DuPont site and the ~ of APFO in fluoropolymer ~on prcducts, a. 
S1lliliil.3:fY of industrial hygiene dau coile::""~ ll our U.S. fluoropolym&:r aumafacmring 
site. and a .:mmT'Il!lry of the employ.=: blood d.:ua. from a site in the U.S. A summary of the 
=ox.ic:)Iogy .lv:l.ilable to DuPont was sent unc::ie: SC?arate cover on May 26, 2000. 

It is :mpon:mt :o ~:n-phasi.zc the following points: 

> DuPont dod not lllilll~ APFO. Ail APFO used in our proc:s.se3 J:S a. 
re:l.Ction .lid i! purt±.ascd from an ocmd.e rupplic:::. 

> ?viost of the .~FO ~ed is re:noveri from tile r1uoropolymer prodw:::s before 
they Jre sold co out!id.e c-.l!"..omers. A ~la.tive.!y muUl amount of APFO 

"':"(worldwic:i£. in the U.S.) l~YCS DuPont fr.lirics in r1uoropoiyt:le:' disp~ion 
prodDc:s. 

;, Ot :he APFO in the produCo sold. most (>9/~) i3 dc:stroyed during ~.mct::IC' 
proc:ssmg co l. !:lon.....:::lriJox:ll•ned hydrofluoroc:lrlxm. 

> .-\ll ct" tile C.S. Cu.Pont operation! d:W use A.PFO wltil.signific:mt e.-:~ 
pocem:Ui an: cmlC:Iltrated =one Ioarion; Washinpm Worn in W35hing"..on. 
WV. ~ore. most of dle indu!trial hy~ d:1c and blood serum d:1u 
pr:se:lted i.n chi! doc:-.llDI:nt ~ from thalloc::u:iOD. 
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Dr. C~~ :Yl Au.cr, Direaor 
t: . .S. Eo vironmenul Prote::tion A gene-/ 

> E.~ive industri:ll hyg:ic:ne d.ata coilec:erl on wotXcr-3 pocencially e.xpo.sed ro 
.A.PF<J snow Jirlx>me !XpO!llres co oe signific:mtly bciow tbc ACGlH TL v of 
O.Olrn.glm; 8 hr. TW.~ E.-..~ leveLs of?la:Dt w~ have dropped 
si gniik:mLiy sine:: me coo ven ion co m .. ~FO so Juri on from a ary powdc:r. 

~ .l..:s part of the ongoing S1li"'Ieillanc:: of worU.~ poc:enti.illy exposed c6 .J...PFO, 
m ~l.:JrdllDd April of chis year l 5eri~ of blood samples were ~ from 
wor.a%'3 in me U.S .• The Netherl:mds and 1lp3Il to be analy-zed for serum 
APFO conc:ntr.lrion. DuPont b.a! :lOt rec:ived che result3 from our contr:Jc: 
Iabor:lmry at t:hi.s time. DuPont will subn:rit a summary of the r=ults. when 
r.bc:y become available. 

The fOI'!:WU of :.he information in cbc: l!!:lehed u a. modified tJElP format. If you wU.h to 

disc.J.SS the ~o~on contained :n chc :lii.lei:lment. pie::lSe coDtact Robert F. PinCot ax. 
(302) 999-!Q74 or !-!ll.Otil ar Robe;=_F.Pindlot@•+Sadupootcom or me u (302) 366-5259. 

Very TTOJy YOUI3. 

~(~ 
Gerald L K.emledy 
D~..or. Applied Toxicology 

andHe:Uth 
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Voluncry l"se and Exposure rn.forn:arion ?;orue 
Ammonium Perfluorooctanoate (A.PFO) 

L CERYf!CAL IDE."VTTFFCA TION 

Chemical ~ <l.lDe: 
CAS Number. 

Ammonium Perr1uorooc:moate 
3825-26-1 

II. COMP.~'IY IDE.~CATION 

CompaDy ~ame: E. L du Pont de Nemours and Company 

Site LOCltioos: 

Site where A.PFO is used as 3. reaction aid: 

Washington Worl:.s 
Route 392 
Washington. WV 26181 

Si~ where APFO coouin:ing productS made at Washillgt011 Worb 
~ proc:ssed: 

P:uiin Plant 
Ch~eRoad 
P~NJ 088~9 

S pruaoce Plant 
5401 Jeff~on Davis Hwy. 
Richmond. VA 23234 

Site which disposes of waste cont:lining APFO: 

~Works 

Rte. 130 
Deepwater, ~J 080'1..3 

Tech.Dicai Contact: Robert F. Pmchot 
(302.) 999-40i4 
DuPom: Fluoroproduc:s 
Chesmw Run Plaza 
Blq. 71112210 
C~tn: Boulevard 
WilminltOD. DE t98~...Q711 
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In. DlJPONT .-L'ID CCSTOMER A CITYITIES 

~an·:utn ~pdoa of APFO l'se 

The block di:l.gr.:lm on cbc bade page c:irled '1)u.Fonc US APFO B~ce,. describes the 

proc:sses d.iscu.sscd below. 

DuPont~ A.PFO as a n:nction aid in the production of po!ytetrailuoroethylcnc-(PTFE) 

and ~:etr:lfluoroethy!eoe (TFE) co-polymer.;. The~ utilized .a DuPont's , 

Wasbington Worb for making PTFE and co-polymers coru;isu of polymcriz:i:ng TFE 

(~d adler co-monomcr3 ii desired) in an JG.UCOW media with a small amoum of APFO t!) 

lid in the rcction. 

FoUowing the polymerization step, the polymer ~ion is either dried to remove wa.tct" 

and APFO or concencr.ucd (removing some of the A.PFO), Sta.bil.i.zed and sold as an 

~ di.spei3ion. The dried polymer contaim very little. if any, APFO. 

The A.PFO removed from the polymer is recovered for recycle, capclll'ed 3Dd destro~d 

off site in an iDc...ncr:uor, c:1ptured md sent co an offsite industrial landfill 3Ddlor emicred 

:o air or water iU the Washington Worts. 

The stabilized polymer dispenion.s are sold by DuPont to industrial cunome:s (botb in 

the t:S and outSide the US) for a variety of uses, intcmally transterred to tbe DuPon' 

Spru.ance Pllnt for the production of Teflon® fibe%3 and ?'I'FE coared syntbetic: fibcn. or · 

internally CI"allSferred to the DuPont Parlin Plant for the production of Tefloue Fini sbet 

A small amount of non-hazardous waste polymer. w:uer, :\PFO and other additives 

~cr.ued a.t Washington Wod:l is treated in a wastewater ~t facility at DuPont's 

C~ambers Woru. "'"bU material is either emitted in the Cwnber3 Worb water disch~ 

or ~~ on c:ll"bon and landfilled .in a secure landfill. 

The internal proces3 at the DuPont Spur:mce P!ant to produc: Teflon~ fibets involv~ 

for most of the product. a. .. sinre::ing" step in which the APFO conained iD the product LS 

destroyed by the following reaction: 1 

Th.is c=ction roes to completion al 3SQ°C and 0..2s r=idcnc: ti;me. A mlAll amount ot 
produa ~at DuPont's Spru.ance plant docs Clot get sintcred and ttms contains' 

small amount or· residual A.PFO. 1'hesC productS are used for indwtr"..al ~valve~ 

co~or pACking materials. 

1 ? 1. ltrusic. D.C. Roe. "'!"bc:ma.a dccompositicll IJi C3 tlucriDAa=d !U"'t;w:::tnrs .:i n=WDi ~ ~ 

Jy !ti~ ce~ ~ 
1'F YMR. A ocw Alti::'Utive .a thenDai jnvimcu'ic ~ 0\&hot 

:a=:W~ 
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Vol~' l"'E!P .. ~Ilium P~~ 

The proccs.s for maJc:ing Teflon~ finishes at the DuPont P~ Pl:mc i.ovolves a. bleoding 

opcr:ltion of f1uoropoiymer ~ioc.s with adler additives iDduding solvena. bincie:-s. 

and pig:meoa. The slllOlll amount of A.PFO c:m.is~iom to water from this f:lCiliry ~ due co 

W<l.Ste ge:1Cr:ll£d during product changeove~. Some of the t1uoropo1ymer d.ispcrsion is 

proc:ssed a.t contr:let facilities wh~ the material is dried ill tempc:raD.lr'eS >350°C chus 

destroying the .1'\.PFO according co the re:letion above. '!'hi! dried ma.teria1 is then 

incorpor.ued into finishes producu. 

The final product produc:d is eben sold to applicaiOr3 tilaL apply dle product to a substr:w: 

(such JS cookware) via ;wromated spraying or roilercoaring. EmWions of A.PFO from 

Lhcse oper:u:ions consist of ove~y d:w is either capl'UI'ed on filtc:n and landfilled. or 

absorbed into w:uer resulting in a wilier c:mis.sion. Product thal is ~lied to cbc substraLe 

is then cypic:illy .. sintcred" at temp~ approaching 800aF ~tillg in the n:moval of 

tb.c APFO from the substr.~.t~: and subsequent destruction according co the ~on above. 

Ca.stome.~ of dispersion products use the rruu.erial for a v:triety of applic:u:ions. However, 

most applic:ltion.s !nvolve a "sintering" step where the APFO is ~yed. There are a 

siil.Olll number of applic~ons where the customer heatS the d..ispemon produca co 

ce:nper:uures cb6lL allow the .A.PFO to sublime resulting in air emissions.~ are also a 

small number of applic~ons where the customer's product is not heated resulting in the 

APFO saying with the product. These applictions include indu.stri.U packing!. ~d 

industri.:ll filter f~cs. 

rv. SITE RELEASE .~'ID TR.-L"lSFER INFO.R..\'.lA TION FOR TlU ~.OCALS 

Not applic:lble- APFO is not listed on the TRI 

V. SITE RELEASE .-L"'D TRANSFER INFOR.\t!ATION FOR NON·TIU ~OCALS 

A .. On-site ."Jr Releases 

Esrim;uerl Tow Annual Releases ( lbs.l999) 

! Wasftipgtcg worp I Parlip I SFDffiPCS ! 9ambeM WoN 

, F~gitive i ~cgiigjble 0 0 0 

! St:lek (Point Source) I 24000 0 0 0 

Commcpq 

Air emissions ~ estimated using e:tg:ine:ring c:llcu.tations :J.Dd jutiFmena and 

limited ~um:nents of ¢Jic point soum:s concb.lcted in the put. 

EID102810 
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Yoi~' l'"E!P .. lullmonium ~~ 

B. On-site Wau:r ~!e:l!e3 

Es~ Tow Annual Rel~es ( rbs.l999) 

• ?oint Sourc:: 
Washington Wott.s I Py llil 1 Sproa.nce I Cbambg1 wong 

55000 I 300 150 I 9500 · 

Com.me:'lts 

Water l!:nission! an: c:stim~ using engineering ~culatioD.! and judgemc=ncs and 

limited m~:nents of specific sourc:s conducted in the past. 

Washington Wort.! e:ni.ssions oc...--ur for approximately 350 days/yr while the 

other siteS' e!Ili.ssion.s oc::ur for 10-100 days/yr. Releases of APFO to the. Ohio 

River from the DuPont Washington Works P!ant were modeled using tbe 

Probabilistic Dilution ~£odei (PDM Bet:l Version 4.0 Bet.l June 11, 1999. US 

EPA Office of Pollution Prevention and To:tiC3) and a constr'UCted Mic:roso~ 

E."tcel sptud.sheet modeL APFO re1C3.SC dJlu for 1996 were u.sed in both 

modeling e.'te:tises. 2 The PDM incii~ th.u A.PFO conc:::~tr:l.tioru of 1.0 ug C-

811.. would be exceeded about 50% of cbe time during the y~. A.PFO 

conc::lcration.s of in tbc river would exceed 0.1 · )J.g APFOII.. 90~ of the time 

during the ye:1r illld 10 ~ APFOII.. about 2.1% of the time during the year. 

A ve:-age mnual · AP FO conc:ntr:ltion.s in rile Ohio River c:llculated by using a 

Microsoft® E.'tce.l s~hcet w~ 0.423 IJ.g A.PFOIL Modeled AFPO 

conc:otrations in the river r:mged from a low of 0.199 J.L1 APFOIL in March to a 

high of 0.965 !J.i APFOC-8/L in September. which correspond to bigh and low 

r:ver flows, respectively. Avenge Ohio River flows and volume dam c:llculated. 

from the US Geological Survey was coilec:ed at the Belleville Dam 3lld used in 

the s~eet model. The Belleville Dam i.! on the Ohio River l 3 miles 

dowustrc:lm of the Washington W ork.s Plant. This river flow d.iWl i.s tbe closest 

!o~oa down.strcam from the plant wbe:-c chis rypc of information is available. 

!n 1999 a drinking w:w:r sample obt:lined. from GE plastics, W a.shingt011 WV, 

;!'dmediateiy downstr=m on the Ohio River from DuPont WashingtOn WorX.s 

sh<Jwed 0..552J.Lgll APFO. 

In ~tion samples obmined iD hnu.ary 2000 from three differc:lt well.s ~ tbc 

Lubeck ?ublic Servic: Di.stri~ downstre:m1 of W ashingt011 W orb on the Ob.io 

River, showed O.SJ.li/1. 0.~ and 0.313 ~· APFO. 

~ W.Ucni. Modcllu1 :e!=xs l.lt lmmOnium ~UOI"'OCttUllIU& inJ.D tbe Obio Ri"'ef. ·Dui'oal Uue:r=.i 

R..:part EMSE-4~.,_l0. 
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Y oiunr;gy L'"E!P .. ~nium ?::iaarooc=moaa: 

C. On-S ice L:md Re1C3Ses 

Chamben Works t:re:m A..PFO cont:tining waste in a wastewa!.e:' cr-...acmem sy~ 

Engille:ring calculations and me:J.SUiemencs indicate d:w approximately 30% of 

the A..PF<) in c:he W:l!tewarer created is absorbed oo to a ~a media that i.s 

landfi.lled on si ce. The3C t~d rdeascs are estim.au:d to be 3 900lb in 1999. 

Prior oper.l.Cioo.s bave resulted in mc:l.Surable APFO concencra.tion.s in chree 

lJ.Ddfill.s opcr.ued by rbe Wa.shington Worb in West Virginia. Ac Leurr landfill 

sutt":~ee warer measurements in 1999 and 2000ytd range from 2.23~ to 

3240~ with an avenge of 1392\lg/1. Groundwater me:lS~mcnu taken ciur'..ng 

the: S41Zlle time period JI L:urt l:mdfill range from 60..3~ to 17~ witb. :m 

;ive.r:J.ge of 2.S37~ AL ~ .. !OC!l !J.Ddfill" the groundwater cono:ntr.ltion.s r:mge 

from 0.046~ to 39~ widl an average of 8.83~. Surface Wa!er s:unple:s at 

the .. !oc:U landfill" r.mge from 0.5~ to 87J.lg/1 with an average of l8..SJJ.gll: At 

Dry Run !J.Ddfill there :li"C limited measurements of groundwater ·:md surf~ 

"N:J.l:r with ma."timum conc:nrr.u:ions in groundwater of 15~ and che maximum 

concentration in the permitted outf~ bas been 33~1. 

In 1999 :1 RCRA. FJCility Investigation wa:s completed far Wash.ington Worb and 

was submined to EPA Region ill in June 1999~. The report contains dam on 

pund~:uer concentrations of APFO at Washington W orb. 

D. Transfers to Off-site Locations 

W:Wlington Wort.s: 

! Inciner.ltion 
I W astewa.cer tre:lmlent 

I Ucdup'ound Iniectioa 
i HllZ3l'dou.s W :J.Ste Llndfill 
I Other landfill 
! Re:vclc or recoverv 

IV. ON-siTE WOR.KPUCE EXPOSl.:lt! 

Esrirnpred ToW Annual Releas~ or 

Tr.msfers (lb. 1999) 

16000 
13400" 

0 

0 

A. rm·or:nmon 1J11 the Number of Em{:lloyees Potent.Wly E.'tposed 

l M~ or" :i:a: :ow11ill !oc::rioas lJ2d ~ ~nitcrintloc::ltioas lJ2d r=Wb a ~wilable qpao ~ 

• R.."??O't ·.v-.a :>ucmiu.cd c.o Mllltin. T. i{.Jacl1.. ~meew ~~ ~~- EP., Rqioo rn. ~!p~ 
; This :S :be ;:une ~ ~ 'Jr.I.J Jcr.bcQ J.bow :n ;l~ 1 ai ~ V.D. 
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Vollmcry l"EIP. Ammonium ?~DOr'OCX:Q.QO&DI 

The t3bles below ~be the 11umbcr of wonc:-s dlat may be exposed to A.PFO <:±ur..ng 

-.heir oormal wort activities for e:u:i:l of the ~ iite:s wbere A.PFO ~ u.scd or A.PFO 

conu.ining product is proc::ssed. 

Washington Worlc.s 

i HoUI31Day 

I <0.~ I <10 
Da~vr 

l 0- i 00 . l 00- 2..SO 

i 0.15-1 
i l-8 242 

I >8 

Routine worker activities :b:l.t have pocential for exposure: 

> Handling raw mau:ria.l APFO 
:> Handling row dispcnion.s containing APFO 

> ~faintenanc:: of polymerization re3Ction systems 

::> Polymer dryer operation and maint~c:: 

> P:u:kout of PTFE and co-polymer dispe~ion produc:s 

.> Operation and m.:linten:mce of A.PFO recovery systems 

7 
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Parlin Plant 

HoW31Day Days/vr 

I <10 i 10-100 ! 100-250 

I <0.25 
f 0.25-l 

18. 

! 1-8 . I 

Routine worker aL."tivities that have potential for exposun:: 

> Handling of PTFE md Co-polymer dispe~ion productS 

::> Operation and maintenance of blending fac{lities 

> Po1ckout of fi.nUhed product 

I :>2j0 

Note tb:tt at oo time is the material handled :u the ParliD P!ant a.t an elevated t.emper:lttii'e 

where the .-\PFO could sublime. ~fore th~ is little potential for exposure to 

airborne APFO a.t chis facility. All exposure potential is through sbn conact during 

hm1dliog of the polymer dispersion materials ail of wllicb contain <l ~ APFO with most 

containing <\J.25% APFO. 

S pruance Plant 
I i Houn/Day ! nam 
I <10 I 10-100 iOO-~o 

!<0~ I I 

I 0.25-l I <10 

! 1-8 I 1:>8 

Routine workc:' activities that h.ave potential for exposure: 

> H.:mdlillg of PTFE and Co-polymer <fupenioa products 

> Operution :md mainterumc: of fiber coating facilities 

> Oper.atioa and main~CUnce of sintering rolls 

> PxhJinl of noa-rinten:d product. 

I :>2.50 
I 

I 

I 

Note til: the P'TFE and co-polymer dispcnion products used a.t :he Spruaoce site ccncm 

<tl.9~ APFO wirb most cont.llining a.pproltimately 0.3% APFO . 

. . 

B. Iofomw:ion on tbe E:tposure LeveLs ofW:Wlington Worb Emplo~ 

Sine: most of the proc:ssing done in tile t.:S wirb APFO aDd APFO cont:tfninl 

inten:neai~ :md products i.s done at Washington Worb, DuPont's mbome indumW 

llygiene dam i.s -:onc::ltr.lEed a1 that site. The limited ~ ot airlxlme APFO 

concentr:l.tions: tile ~tiler !ia:s where APFO conwning ?fOducts 3R asec1 have shoW11 

muclllower levels (.:nostly oon-de~.abie) levels or APFO. The d.at:l in chc table be!~ 

EID102814 



V olUDr::sry L"'E!P. .-\mm.oni um ?:'rluor'OC!CTanoerz 

re!'1ect monitoring done over the last 5 ye:1n ~Washington Worb. The sample re:sults 

JrC 3. combination of chemid oper.uor and m.aintenD.llce worker pc:rronal samples. 

I Year 1 Sample #of I Minimum M.a.x.imum I Mean I S tand.ard ~ 
i (mpb) Deviation ) I . I . Type Samples I Conc::ncrarion Concenc-arion 

(mpb~ ( b). 
' . 

i l 999 I ParoaJ 100 j <0.01 0.58 ! 0.061 0.151 

I 1998 i Shift 83 I 001 0.78 i 0.103 I' 0.145 

~ 1997 ! (mostly 100 ! <0.01 2.4 I 0.146 I 0.378 

: 1996,6-8 73 NID 0.29 I 0.055; 0.069 

i !995 hoUI'3) I 32 NID 0.16 I 0.067 I 0.063 

P~:U shift air smoplcs are tilken a.t the r:ltC of 100 mi../min tl!ing a Tetl:lX collection rube 

that has been ~treated with sodium hydroxide/ethylene giycollmetflanol The APFO i3 

dcsorbed from dlc rube~ using methanolic hydrogen chloride. which also serves a.s a 

dcrivatizing reagent. converting the 1l..PFO to its methyl ester. After woriarp. the methyl 

I!Ster is qum1ti:fied \lS..ng a g61S chromalograph equipped with an electron c:lptllre d.e~r. 

The methyl ~ter of perfluorodec:moic acid is used as m internal sund.:lrd.. and at least 

tb..ree calibr:uion S<mlples are prepared to cover the concentration range of illtue$t. 

Precision is estiman:d to be +1- 10% relative. 

The d:lt:1 above show ave~ consistently below the AGCHI TL Vof O.Otmgtm3 witb 

only a very few sampl~ above the TL V. Where results are above or acar to me TI. V, the 

~ven[ is investigated and corrective action (additional personal protective equipment or 

engineering contrOls) to reduce the e.xposun: levels i3 undertai:cn. Older data from the 

1980's show higher level! of e."tpp~ Io the early 1990's Washington Worb switched 

from receiving the APFO as a. powder to receiving it as m aqueous solution. 1"b.is change 

was done to reduce the potentia.l for expoS'Ul't: during lwldling of the dry powder. It 

should be noted that i.n the 1997 time period. the site was starting up aew APFO recovery 

fxilities. Opc:-ating and Irulinten:uice diffic-.l.ltics cwociated with the start-up of these 

facilities m<1y h01ve contributed to the higher levels of APFO in the personal sampl~ 

during tflU YC!lr. 

TJSk specific monitoring dilt:l and wipe monitoricg data exist. However tbcse d.nc1 are 

net !.ndictive ofemployee exposure Jnd are not~ here.. These :sm:nples an: caeu 
:o identify :uu:s where additionAl expo~un: .:ona"Ob may be necessary. 

Engineering controls to reduc: exposure-consist of the following: 

> Reaction systems lre closed .systems witb continuous ambient monitoring r'or 

monomer conc:ntrationa 

> Ven~on S)'!tc.:nS are installed when: airborne conc:ntr:ltions are siJiri:fic.:lJl[ 

,. The polymer ~ ope:a.u: under negative ~ to contain APFO and 

other IIWI:riala. 

I 

I 
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V oluncry l "'E!P. -~ l1i um ?en1uct'OOC:t::lnOa 

>- R:covery system.! are in place co reduce airborne emissiotl-'. 

Pe~ona! ?t"O~tive ~pment chat woricen regularly We:lr coruist of the following: 

> Safety shoC3 o.od side-shield safety glas3cs in ill ~-

> Impervious gloves wben handling .\.PFO solutiotl-' or aqueou.s cllipenioa 

products. · 

> Chemical protective covenils and gogg...l-e:s or f~:: shields wben the possibility 

of splashes of APFO cont:lining solutioru i.s present. 

> .-\irline respira!ors or C<ll"tridge respiralors where monitoring w s.hoWn co 

have wgh exposure potential. 

Ar W:l.Sbington W"orX.s, blood serum levels of .-\PFO b:1ve been :ne:l.SUI'ed since 1981. 

Prior measurements of blood fluoride levels b:lve b~n taken prior to 1981 but arc of 

limited value in assessing exposure to APFO. A summary of results of emplo~ widl 

identified A.PFO exposure potential the 199S, 1989-90, 198,,J.Dd 1984 volunteer 

s~ling event.! is in the ~le below. Due co significant job as!ignm.ent movement 

during this period of time, analysis of trends of dau :J.re difficull The daa. in tbe table 

below prior co 199S ::1re for employees included in the 199S sampling data so chat 

comparison.s of relative levels of APFO in blood serum~ be compared. The entire da.ta 

)et of blood con~ntr.Uioru is available upon request. 

Ye:~r j #of I ~linimum Con~ntr.Uion I Maximum Mean 
i 

I SamPl~ 
I (ppm) Conccntr.Uion Conc::ntra.tion 
' I I I 

! 
(~) (ppm) 

199S I 73 I 0.12 ! 4.5 1.57 
I 

1989-90 I 23 I 0.4 I 8.5 ! 3.13 

198, 21 I 0.06 1 i ts• i 2.44 

1984 19 I 0.07' ! 246 I 3.82 

~ ThiJ iDdividuai wu worlCDt iD ~job tbarlw APf'O ex,.-as~n pcamrial ill lDI time o( tbl samp.lc. 

s This i.Dd:ivic:tual c:lasistc'ldy tw had tbe !lipan blood aJ~ of APfO siDc:a A.PFO ~ 

~- w.:nt tUn. Thia ampJo~ leA :m ~ exposure ~ :wipmnt ill 1991. Ia 199' chis 

~!o~'.i biood scum !e•J.t W1114.~ 
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